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international application be processed 
according to the Patent Cooperation Treaty. 



For re Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and ''PCT International Application" 



Applicant's or agent*s file reference ^ri-iT^no^on^nA 
Cf desired) (12 characters maximum) S01P0862WO00 



Box No. I TITLE OF INVENTION 

SEMICONDUCTOR DEVICE AND ITS FAB 


RICATING METHOD 


Box No. II APPLICANT | | This person is also inventor 


Name and address: (Family mime follcwed by given nemtejjbr a legal entity, JuU 

The address must include postal code and name of country. The country of the address indicated in this 

Box is the applicant 's State (thatis, country) ofresidenceifnoSlaie of residknce is imScatedbehw.) 

SONY CORPORATION 

7-35, Kitashinagawa 6-choine, 

Shinagawa-ku, Tokyo 141-0001 JAPAN 


Telephone No. 

03-5448-2111 


Facsimile No. 

03-5448-2244 


Teleprinter No. 


Applicant's registration No. with the Office 


State (that is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


This person is applicant l — | all designated rrn all designated States except | — i the United States j — l the States indicated in 
for the purposes of: 1 1 States |V 1 the United States of America | | of America only | | the Supplemental Box 


BoxNouIII FURTHER APPLICANT(S) AND/OR (FURTHER) INV£NTOR(S) 


Name and address: (FanuiyrusnKfolk^ed by given name jjbr a lego! entiiy^fi^^ 

The address must include postal code and name of country. The country of thie tuidress indicated in this 

Baxistheegjplicant's State (thatis, country) ofresidenceffnoState of resiixnce is intScatedtelow.) 
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State (that is, cowttry) of nationality: 

Japan 


State (that is, country) of residence: 
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This person is applicant 1 — 1 all designated f 1 all designated States except R71 the United States 1 | the States indicated in 
for the purposes of: l_l States |_| the United States of America LLJ of America only L_l the Supplemental Box 


1 1 FtulherappHcants and/or (further) inventora are indicated cm a continuation sh • 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


Ihe person identified below is hereby/has been appointed to act on behalf rrri .^^^ 1 — 1 common 

of the applicant(s) before the competent International Authorities as: LjLJ ^ 1 1 representative 


Name and address: (Famih name followed by given name: for a legal emity.fidlofficiaidesi 
The address must include postal code and name of country.) 

808 8 Attorney MATSUKUMA Hidemori 
Shinjuku Bldg., 8-1, Nishishinjuku 
1-chome, Shinjuku-ku, Tokyo 160-0023 
JAPAN 


Telephone No. 

03-3343-5821 


Facsimile No. 

03-3348-2746 


Teleprinter No. 


Agent's registration No. with the Office 


r~| Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 1 space above is used instead to indicate a special address to which conesponctoce should be sent. 
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Box No.V DESIGNATION OF STATES Mark the applicable check-boxes below; at least one must be marked 



The following designations are hereby made under Rule 4.9(a): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi. MZ Mozambique, SD Sudan, 

SL Sierra Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is 
a Contracting State of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus. KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 

RU Russian Federation, T J Taj ikistan, TM Turicmenistan, and any other State which is a Contracting State of the Eurasian 
Patent Convention and of the PCT 

d EP European Patent: AT Austria, BE Belgium. CH & LI Switzeriand and Liechtenstein, CY Cyprus, DE Germany. 

DK Denmark. ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netheriands, PT Portugal, SE Sweden, TR Turkey, and any other State which is a Contracting State of 
the European Patent Convention and of the PCT 

□ OA, OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cdte d'lvoire, CM Cameroon, 

G A Gabon, GN Guinea, G W Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT fl/other kind o/protection or treatment desired, 
specify on dotted line) 

National Patent Of other kind of protection or treatment desired specify on dotted line): 

□ AE United Arab Emirates □ GE Georgia □ MWMalawi 

□ AG Antigua and Barbuda □ GH Ghana , □ MX Mexico 

□ AL Albania Q GM Gambia Q MZ Mozambique 

□ AM Armenia □ HR Croatia □ NO Norway 

□ AT Austria 0111; Hungary O NZ New Zealand 

□ AU Australia □ ID Indonesia □ PL Poland 

□ AZ Azerbaijan □ IL Israel . . , : . , , □ PT Portugal 

Q BA Bosnia and Herzegovina Q IN India Q RO Romania 

□ IS Iceland □ RU Russian Federation 

□ BB Barbados 0 JP Japan 

□ BG Bulgaria □ KE Kenya □ SD Sudan 

□ BR Brazil □ KG Kyrgyzstan □ SE Sweden 

□ BY Belarus □ KP Democratic People's Republic □ SG Singapore 

□ BZ Belize of Korea □ SI Slovenia 

□ CA Canada ED KR Republic of Korea □ SK Slovakia 

□ CH & LI Switzerland and Liechtenstein □ KZ Kazakhstan □ SL Sierra Leone 

□ CN China □ LC Saint Lucia □ TJ Tajikistan 

□ CO Colombia □ LK Sri Lanka □ TM Turicmenistan 

□ CR Costa Rica □ LR Liberia □ TR Turicey 

□ CU Cuba □ LS Usotho : □ TT Trinidad and Tobago 

□ CZ Czech Republic . □ LT Lithuania „ 

□ DE Germany □ LU Luxembourg ° ^Z United Republic of Tanzania 

□ DK Denmaric □ LV Latvia □ Ukraine 

□ DM Dominica □ MA Morocco g ^6^^ 



QUS United States of America. 



□ DZ Algeria □ MD Republic of Moldova , 

□ EE Estonia r^^/'/l OVZ Uzbekistan V. 

□eS Spain DMGMadagascar □ VN Viet Nam .. . 

□ FI Finland □ MKThe former Yugoslav Republic of □ yU Yugoslavia 

□ GB United Kingdom Macedonia q ^ 

□ GD Grenada □ MN Mongolia Q Zimbabwe . . 



Check-boxes below reserved for designating States which have become pairty to the PCT after issuance of this sheet: 

□ □ □ 

□ □ □ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all 
other designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being 
excluded from the scope of this statement The applicant declares that those additional designations are subject to confirmation and that 
any designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the 
applicant at the expiration of that time limit. (Confirmation (includingfees) must reach the receiving Office within the JS-month time limit.) 
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The priority of the following earlier application(s) is hereby claimed: 



Filing date 
of earlier application 

(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


itcm(l) 

June 30, 2000 


P2000-199309 








item (2) 










item (3) 










item (4) 










item (5) 











I I Fuither priority claims are indicated in the Supplemental Box. 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application(s) (only 
/ the earlier explication was filed with the Offce which fitr the purposes of this international application is the receiving Office) identified 
above as: 



□ all items □ item(l) □ item (2) □ item (3) □ item (4) □ item (5) 



Q other, see 



Supplemental Box 

♦ Where the earlier application is an ARIPO application, indicate at least one country party to the Paris Convention for the Protection of 
Industrial Property or one Member of the World Trade Organizationfor which that earlier cgjplication was filed (Rule 4. 10(b)(ii)): 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (if two or more International Searching Authorities are competent to carry out the 
international search, indicate the Authority chosen; the two-letter code may be used)i 

isa/.«?:p \ : 

Request to use results of earlier search; reference to that search (if an earlier seardt has been carried out by or requested firom the 
Ihtemational Searching Authority): 

(day/monthfyear) Number , Q^imiay (or re^tnml Office) 



Box No. VIII DECLARATIONS 



The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable Number of 

check-boxes below and indicate m the rigfu column the number of each type of declaration)', declarations 

I \ Box No. VIII (i) Declaration as to the identity of the mventor 

n Box No. Vni (ii) Declaration as to the applicants entitlement, as at die international filing 

date, to apply for and be granted a patent : 

n Box No. VIII (iii) Declaration as to the applicant's entitlement, as at the international filing . 

date, to claim the priority of the earlier application 

Box No. Vm (iv) Declaration of inventorship (only for the purposes of the designation of the 
United States of America) 

n Box No. Vni (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty : 
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Box No. LX CHECK LIST; LANCuaGE OF FILING 



ANGU; 



Sheet No. 



This international application contains: 

(a) the following number of 
sheets in paper form: 

request (including 
declaration sheets) 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

Sub-total number of sheets 

sequence listing part of 
description (actual number 
of sheets if filed in paper 
form, whether or not also 
filed in computer readable 
form; see (b) below) 



57 
8 
1 

25 



95 



Total number of sheets 



95 



(b) sequence listing part of description filed in 
computer readable form 

(i) □ only (under Section 801(a)(i)) 

(ii) * Q in addition to being filed in paper 

form (under Section 801(a)(ii)) 

Type and number of carriers (diskette, 
CD-ROM, CD-R or other) on which the 
sequence listing part is contained (additional 
copies to be iridicated under item 9(ii), in 
ri^ column): 



This international application is accompanied by the following 
item(s) (mark the applicable check-boxes below and indicate in 
right column the number of each item): 
1. ^ fee calculation sheet 

original separate power of attorney 
original general power of attorney 



□ 
□ 
□ 



copy of general power of attorney; reference number, 
if any: ; 

5. □ statement explaining lack of signature 

6. C] priority document(s) identified in Box No. VI as . - . 

item(s): : 

7. □ translation of international application into 

(language): ; 

8. Q separate indications concerning deposited microorganism 

or other biological material 

9. □ sequence listing in computer readable form (indicate also type 

and number of carriers (diskette, CD-ROM, CD-R or other )) 

(i) □ copy submitted for the purposes of international search 

under Rule \3ter only (and not as part of the 
international application) 

(ii) □ (only where check-box (b)(i) or (b)(ii) is marked in left 

column) additional copies including, where applicable, 
the copy for the purposes of international search under 
Rule 13/er 

(iii) □ together with relevant statement as to the identity 

of the copy or copies with the sequence listing part 
mentioned in left column : 

10. □ other (specify): : . . ; : 



Number 
of items 



Figiire of the drawings which ^ 
should accompany the abstract: 



Language of filing of the 
international applicatioru 



Japanese 



Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 
Next to eat^ signature, indicate the name of the persfmsigningand the 



MATSUKUMA Hidemor i ( Seal ) 



1. 


Date of actual receipt of the purported 
international application: 


For recei 




2. Drawings: . 
1 1 received: 


3. 


Corrected date of actual receipt due to later but 
timely received pzpers or drawings completing 
the purported international application: ' 






4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 






1 \ not received: 


5. 


International Searching Authority 

(if two or more are competent): ISA / JP 




6. [~j Transmittal of search copy delayed 
1 — 1 until search fee is paid 





For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 
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^|gO T iS>m$10-'2b0n m^lg© T i O NS. 5 
~ 7 0 n m©S© T iM>J?$3 0 0~1 5 0 0n m^^© A 1 
-S i J¥$5~7 0 nm@^©T i N®*<T*^ 
nf:: T i N / A 1 - S i / T i / T i O N/T i mmmMB. ^ 
-S VWi C u . A 1 - C u ^tc J; ;S.T.S|5«@ 1 8 a tlTl-^ 
-So 2^:^J-e{iT iN/Al - S i/Ti/TiON/Ti ^jlM 
©TSI5«@ 1 8 a tL^o 

IP-^. C ©[aMiT®J^^©TBP«1i 1 8 aiCfcH^Tti. '^-Ctf' 



cfc 0 0 — 5 0 On mfIS©^^ffl© U 

U 3 > . y ^ -S 1 4 ±;5'i-*5{:)--S^iag|5©^®30^'^iJx.l^ 10 0 
~ 5 0 0 nmU^m^^^MK^ 

COcfc 9 nj«^1«atOT iN/Al-Si/Ti/Ti 
■ 5 O N/T i ©Tg(5«@ 1 8 a {cfc^<^T{i. ft±a©T i Njl;0^\ 

o*^oT®A 1 - s i ji®m'fkg3^±iii Lxmmt. A 1 - S i 

/T i O N/T i ^«^*^\ ^< U ^ ;U <h L T M tif- ^ o 

10 *fc> T^'K® 1 8 a cDct3^si5±{c{i. m^<om^. m:^ifm 

$10~300n mUBtOT a i O $ , S i O 2 Xli S i N^O 

mni^m 2 0 > ^m-citr a 2 o 5 lt. i?^ 5 

~ 1 0 0 n m^lgO T i . T i NX(iT i i T i N ©^jlM*^ e> 

^i: ^±si5«^ 2 2 ib<m^^nx^^^o mni^m 2 0 <£-t a 2 o 5 
15 xB^-t^ t^it. ±^nm 2 2 ^mmtKfti^LK < i.^t i nx 
(iT i N <h T i ^z(Dmx'mm^:^fzmmmxB^-t^(o^mt 

Ll^o M«i*:Jl 2 0 ^ S i O 2 , Si NmxB^i- ^ t^it. ± 
g|5m@2 2^Ti, T i NXitT m tT i (DmrnrnxB^-t ^ 

20 c -5 LT> mmPfm 2 0 <^rBi{c^i;±gi5s@ 2 2 iTsm@ 1 
n^mn 1 s a ©jj? »j -> u > . y = -jg 1 4 ±:5^ic:fci:)-;s^iag|5 

25 J: «9 ^ ® ^ >6<|g < o T.l^ S o 

±Sm@2 2^Tgi5miil 8 a t>^i: SS#:^®©[aa 

2 2 



2 4 i)<m^^ti. c<D^m<tmBm 2 4 j; ^ rf^nm 1 s a 

^Rc^^m<tmmm2' A ±Ki,t. m^ii:s i 02 m^b^^hfi^mm 
m 2 6 Tbmm^tin^^^o ^m^tmmm 2 4 i^fe^n 2 6 -egp^ 

^ LT. _t^«@ 2 2 ±o/arBm^j^ 2 7 tcggp $ n/-«:^ 1 © 
• d^-v'u 2 8a ^rfh t T> ±gi5mis 2 2 izmm-t ^m^if A 

1 -a-^Sjii^ 1 O-hiliBSli® 3 0a -fy^m^^tir^i^^o 

fzm 2 (D \iT • 5^ - ;l/ 2 8 b L T§l5«=li 1 8 a (Dm^U^ 

Kmmir ^m^tin: A 1 -a-^/i^^^ ?>^i: 5^ 2 (D±m^Bm 3 0 b 
mi n^^mmT(Dmik:Jfm. m 2 9 <Dm^ 

i 02 BTb^i^fs^m 1 (Dmrnm i 2 ^^mLf^m. mjcccd^ 1 
(Dmmm 1 2 ±{c. 4^ u u n >«^Bfrgo/?^ . ^Jx.(^ 

100~500n m^^©J?^ KB^-t ^ o m^^X. y t h U V 
X^SlO' R I E X@{C J: . C ® y y n >il<£:iliR 

fc.^ 1 (ommB: 1 2<^irhLT. 1 0 o~5 0 0 n mmm<D 

jf. y i/ y r3 > ^ ^, /X -5 © si? y y 33 > . y 5 - ii 1 4 

*3 . c © ^ y y 3 > . y = - ii 1 4 (DB^JiU LSI 



OftllO^^. fiJ;t{^MOSTr (Metal Oxide Se 
mi conductor Transistor) (D — V (G 
a t 6 ) tfifct^^ OtStnlP^. .BipTr CBipol 

ar Transistor) <DmU i L Tffl l.^ U 'J =f > 

y 5 -il l 4 m 2 ©*feJ^m 1. 6 

rifCX.^'C^ 4 {C ^ $ tl ^ J; {C . -^J ;i XVN° >y rJ' ffl T ^ 
C©B2. o^i^mi 6_hic; Bifr^cDJ?^ ©^S#:m. '{?iJx.(^J?$ 
5 ~ 7 On ingS® T ijl>J^$10~2 0 0n m^S© T i O 
N»>/¥$5 — 7 0n m^^© T ia.j¥$300~1500n 
m^^© A 1 - S i i? $ 5 ~ 7 0 n m@E© T i NS^T*^ 
t>Jlifcli^LT. TiN/'Al-Si/Ti/TiON/Ti^ 

1 8 ^j^gg-r^o 

?>'^©T© A 1 - s i m(Dmitm±^t LxmmL. a i - s i 

'S«@©3fe:ggi5i L-cmmL. rmor i 

/T i O N/T i U Tp« LT^t^-r 

t^i. C:©TiN/Al-Si/Ti/TiON/'Ti ^iS^ 
1 8 {cfcl^T. 1. 0 0 — 5 0 O n m^g^ © ISMffl © U U 

3 > • y = -il 1 4 ±:&K^i:jr ^mmit^ C © ^ U U n > • 

^ -s 1 4 Kmtnfzm^iz-^i:)rzmm^ J9t>^©;t$*<i o o 

~ 5 0 0 n m^^^ < V'j: o T ^ o 

©TiN/Al-S i/Ti/TiON/Ti H iSl^ i 8 ± . 
TajOs, Si02, SiN^> :$:m-Vi,tT a 2 O s ©fl«<* 



> m^i^ 1 0 ~ 3 0 0 n m^^Oj?^ {ciifl-T S 
o Mfc, '^J;t{f X^N'y ^^<l:fflOT. d Ofim<*M±{-> m^it 
T i jl> T i NiiX^T i <!: T i N ©^Sli {c J; ^ 

'0^J;L{^5~1 0 0 n m^S©J¥ ^ Jcii^^ ^ o 

T BiT ^ ® ?^ }c / N» - ^ > -r ^ o 

^©T iN/Al - S i/T i/TiON/T i 1 8±{C 

. 1 0 ~ 3 0 0 n mgS©M«<*ll 2 0^:/hLT. 1?$ 5~ 

1 0 0 n mmm(DT iP. TiN^.XtiTiiTi NO^PM 

/X >S±g|5«@ 2 2^?^^-r^o 

t£^^ z(Dt ^(D±^mm 2 2.o^®t*. mmm i s u 

7X^^-e^ EI 6 id :^ $ tl ^ i: 9 {C . "7 h U V i^* -7 ^ ^ XgJ^ 0^' 
R I E urn. TiN/Al-S.i/Ti XT i O N / T i 

1 8 ^mn^K^ y ^ > y^.i:LXm^(Dj^'il^Ky<^ - ^ 

C 9 LT. ±^«1S 2 2 tlTl^ ^ cf^^SP©^® =fc f9 t> 

^Mffi©'}^ U V/ U n > . y ^ -m 1 4 ±;5"©Jiia^©^®*^'i^^' 
CflM^rSJ^t^© T iN/Al-Si/Ti/TiON 

mm 1 8 a (DB^tmmi^. Ls i ©fte©s?©T i n/a i - 
) ^m^-t^o 

C© J; 9 tc LT. 2 0 <S:KJc^t;±«5m@ 2 2 iTSP 

«@ 1 8 a i;i^<^.m^$n'5l^«^^^J^^■r^o 



1 8 a © 4^ u =1 > • y I -mi 4 43 tj- ^ ^ asp © ^® 
c V D?*<£^ffll^T^ ±mnm2 2:Ro'Ta5S@i 8 a^^omi* 

m:Li^. S i02 ^^3 0 0- 150 On m@ft©i?$ 
fCit^-r Mt-. dOS i02 jl±f-. SOGM^u-T-^> 
^*-r^o ^©m> Ctn^© S O G^J^O'S i 0 z m^^y ^ y 

C 9 LT. T«P«@ 1 8 a ©CaMBT®?^t^©^*^a26;S 

c©s{4:^M©¥yt'fkx^. m%^^m^tmmm2 4©?^ 
^^^nx\^^^±mnm2 2©^®*<. [iaM»f®?^t^©T§i5«^ 

1 8 a © ^ v' U 3 > . rJ^' = -a 1 4 ± :fe { j- ^ JS BP © ^ ® 

y<^y ^X-it^ S i O 2 t T i S. 0^ T i N i © 5=- > iJ^* U - h « 

g < so G S i O 2 J^©?^^^© 

y ^ ©^{c T^«=is i 8 a (Dmm^(Dm'^itmth-t ^ h 
(D<D. ±m'mm2 2 <omm K^m^tmmm 2 4 {cj;oT^sgtm 

-fe. ±gp«@2 2 -^^©T©Bim{4:M 2 0 -S^^^f:^^ - 



^ir^t^iz. r^nmi S a ©^53«l5±©JiPB^Ife^M 2 7 
n^i^^ y ^ y y^^^^'X ^ H 1 2 © t:' T • - ;U 2 8 a 

, 2 S h ^^tl^'timn-t Cl©t§> :3 y ^ h i&tKi&m<D 
fztbiz^ T«P«@ 1 8 a T i M (D^m^ir ^ Z. t i> ^ ^ 

o 

/j:*5> c:©i§. ^ 1 (D\iT • ;^-;i/2 8 a^igp-t-^/iJ6{c 

^ 2 © T • 5^ - ;u 2 8 h ^mat ?>ti^\zx.>y ^ > ^f- ^ym 

nm 18a ®^iag|5±®«PBl3m^)l 27©^j?J:«9*>J¥<nCoT 
l^>SfcJ6. dtli^^lS. a^'H 2©eT-'J^-;l/2 8a, 2 8bO 

> ^**^^f *5 n s c it c± o 

^j;t{^A 1 ^^m^mmLfz^^^ y ^i- h v ^ y ^ x.wBi,xy- k 

H 2 © • - 2 8 a , 2 8b LT±a5«@ 2 2 SlCJ^T 

1 8 a ©jisgisfc^n^'ng^^-r ^ A- 1 -^^©^^ ^^^i 

1 2 ©±Sie,^® 3 0 a , 3 0b^J^fi£^^o 

^ fc. d ©m 1 2S^O*ll 2 ©±®SB$I^ 3 0a, 30b ©3^s£i 
|H|B#{c. LS I ©ffe©^^=^©±®E)^ji (gl^-l*--r) "^J^^t^ 

O 

^5^^^^M^©j^iaia5{c. ^ 1 (Dmmm i 2 ^in-uxip^ 10 

0- 5 0 0 nm@S©'}^ U U ^ >^ ^ ^.C ^ l^^ffl © 5^ U ^> U 
3 > . y ^ - « 1 4 ^Bi^.L . C © U V/ U 3 > . ^ 1 4 



1 6 ± {C , 4^ ^g|5 © ^® cfc t ^ U U 33 > . ^' ^ _ g 1 4 Jt:;^- 

0 ~ 3 0 0 n m^i^®msi^^ 2 0 ^^Lx. m^om^. 
i^m^ 5 ~ 1 0 0 n mmm(D±mmm 2 2 <£-^mLT, igismii 

2 2 0^®®i^^ >S:TSP5^@ 1 8 a © U U =1 > • ^ -M 1 

^^izx.^y y ^ -t ^^M^tmm^^no'mK^ r^nmi a a© 

2 4 2 2 ©^ffi^#{c:^a LTl^ -5 f;i6. C ©^rt-fb 

^S©^©Ji>y^> i^^ic J: o T±^«@ 2 2 ^Mic{i^©T©^ 

^Sfii^©#^©^l&2S^ch*^lltt©.^>fb^ffli$iJ t nc^t^ 

mm-t^m i:Bi,a^m 2 <D±mmum z 0 a , soh^^m-t^t^ 

tbiCm 1 S.?>*ll 2 © I; T •3^~;l/28a, 28b ^^tl^timu 
•t ^mK^ m 1 (DiiT " 5^-;b2 8 a^mu-t^ tzib KJ^y ^ > 

^•t^±^mm 2 2 ±©«PBm.#ii 2 7 ©^stmj¥*^\ b 2 © 

T - 5i^-;l/2 8 b<£:|gP-r'5/ci6tCJi-y^ > ^J'* T S @ 1 8 

a ©j^ssp±©ji^m^)i 2 7 <Dmm^ ^ hm< t^^xi^^^tz^ 

\ ±^nm 2 2 ©^®{c^-r^ii;^^i:>t--^<-j:-')'^ v^5'**^'^f^ 
n-S C i (iT^i: < > ±g|5«@ 2 2 ^^.©T© T a 2 O 5 2 
0 - v^^^^t:)- S C i «n£ l^o ^^toT^ ^SS^©^*^^ 

©#'fci©i^lbS:0'^^tt©^'fb^M{cjqigJLT. cl: <9.m$f^X#'{t 

2 8 



* fc. m 1 S. O'^ 2 O T • ^ - /I/ 2 8 a , 2 8 b^itmt^ 
t . TSPm^ 1 8 a±{c§BPt--Sm2<Dt:'T • ^-;U2 8 b©^ 
$ 3&<±g|5«11 22±tc§§p-r^mi®li^T-5^-;i/2 8 a©^$ 
J; < ^<c o Ti^ ^ c i J: «9 . <k LxMmmKmt'^ir 

^±Wm.m 2 2 iTSPm^l l S a «i:®^[R]||^*> t>ll 1 2 
<0±mW.WimZ 0 a, 3 0 b *-e®m^{-fcn^T — ^tc±gl5«@ 

(m2©^ii?^^) 

ti^^i 2 {i-€-n-etigi 1 0 n^sa 

c ±f2m 1 ©^Jfe?^^©EI 1 ~EI 9 ic^-r^*m^®^t^ 

Ell 0 <fc 9 {c. ^^HJfeJ^^lc-^^^M^^tciibn^T 

«x ±1511 1 ©I^Jfe?]^^©^ 1 ^cfct:^^^||ffl© 

ij U n > . rJ^' ^ - a 1 4 ©ft^ «9 §T^©i?$ © S i N, 
S i O 2 m\z.i^^^U^^ X-m. 0 0~5 OOn 

m^^© S i Nja:*^ ^ ^^Mffl© S i N ^ ^ - ^ 3 2 ^^^^^^ 
nTl<^;5^t:i#m56<* So -etT> ^©fte©Sl^i!^ti±fail 1 

?5(:ic, gi 1 0 {^^^ n'S^»s^.©^it:;^^^x Ei i i^o'El 

1 2 ©mmSX^^DSEI^ffll^TUfeB^-r -So 

s i O \ m*M^^i:sm 1 (DmUWt \ 2 ^J^fi&tfc^. M{-c©^ 



1 (D^Bm 1 2 ±{c. zom 1 ommm i 2 tit^u^^mmom 
mm. m^it s i Nm^ 1 0 0 5 Q Q n mum(om^i^B$Lt 

{c\ HI ©«fe)i^jl 1 LT. 1 0 0 - 5 0 0 n mSS® 

S i N M*^ e> ^i: ^ S i N y 5 - ® 3 2 >^ J^fiSi- -S o 

7k^^'(:. mi 2 J; 9 ±feii 1 <Dmm^m(Dm 3 

TiN/A. 1-S i/Ti/TiON/Ti 1 8^ 

J^figL. C©TiN/Al-Si / T i /T i ON/T i Umm 

1 8_hic. mm<4:j^2 0 ^^Lx±m'mm2 2 ^m^L. y^i-h 

y V ^*^y ^ XSS.D^R I EXigJc.ct TiN/Al-S i/ 
T i / T i O N/T i 1 8 ^/N°^ - - > i>* L T. 

2 2 tlTl^ 4^^815®^® J: *9 4> S i N ^ - » 3 2. ± 

CI 9 t 2 O^PB^{c^t;±^«@ 2 2 iTg|5«@ 1 

ns*5. c © i § o^s^^ ©±sm@ 2 2 ©^®t*. Tas^^ 

1 8 a©S i"^ y X - m^ 2 ±^{C:fett -S^jaSB©^®.!: «9 =b ^ 

il^.^T. ±g|5S@2 2 Jta^Tg|5«1i 1.8 a ^^t?Si*:^M{c. 
S i O2 m^itrnt. MJcSOG^^ri-f-^ >i5^*L/cm> Ctl 

^©s oG^j^o's i Oa i^^ji^y ^^N'-y ^-t^w-m^tftiim^n 
T^mmi 8 a ©iifl§iiifr®j^t^t©a<?*-^aj6 ^ i^ic. ±gi5 

3 0 



nm2 2 (omm^^mLx. &w^m^^m<tir^^m^tmmm 

3, 8 a O S i Ny ^ -M 3 2 :fo {j- § M jSSP O J: «9 4> ^ 

S i O z tT i. T iN<t£DJ^«y^L/-h < fl^^fzib 

. S O G S i O 2 M ® ^ ^< 'i' © 1^ {C =J> . T§I5«@ 1 

8 a ©^ilSS|5©^®{i^l±it-'S>0©. ±gP«@ 2 2 
{cS|Z^>fbS^5i^)l 2 4 tc J: o TlS^a^nyrt^^T^ «9 . x. ^ y ^* 

m^^x. -f^nmi & & (Dmm.^:Bi.ifW'm^tmmm2 A^^t: 
mwi^mK. -e^jx-f^ s i 02 mi^<hfi^mmm2 e ^muLx^ 
mitmrnB: 2 4 tm^M 2 e tiz^.^mmmmm 2 7>£:j^^"r^ 
o ^LT. ±mnm2 2 ±<Dmmmmm2 i ^mn^K^^y 
ym^-t^ t^K. y^mm 1 s a (Dmm^±(DmmmBm: 2 1 
^m^mKx.^y y y^^Lx^ II 1 slo^h 2 © ti'T • ^-v'l' 2 
8 a, 2 ^ h^^n^nmut^o y^'mu 1 s a ^©©t i n 

X.V '!fir^±,mnm2 2±©Ji^i^i^^2 7 ©'^ltMi?*^\ 

||2©t'T • ;f:-;l/2 8 h ^ma-t ^fzibK:^. y ^y-Ti- 

mm 1 8 a ©^iSgl5±©jlPBm^ll 2 e ©Mi?.^: «9 ^^l? < o T 

l^^/ca6. cne>^lRO'm2©t::T-'J^-;l/2 8 a, 2 8b© 

> ^**<^f *3 n s c i « i<> o 

^l.^T. :^125.C/^2©t:^T • ts - Jl 2 8 a, 2 8 b^^LX 



1 Rtj^m 2 <D±mmnm 3 o a . 30 h-^n^^Lt^o 

$ . m^l.^ 100~500n m@^©^^ffl© S i ^ -« 3 

2 L. C©SiN:5^'^-jl3 2 {cH 2 
i^M 1 6.^?^^L. COB 2 ©^feliilll 6±{c. i43^gpo^®j: 

§^8lT®J^t^©TSI51t@ 1 8 a ^B^-t ^ t^K. ^(Dtp^^±K 

mni^m 2 0 ^^Lx±^mm 2 2 ^j^^ tx. ±«p«@ 2 2 © 

rn'mcDM^'^TMUm 1 S a©S i NVl-mS 2 ±;^{c*5J:)-S 
O 2 m^i^n LMJ- S O ^ -T-^f y^Lfz^^KJ^-y «)/ 

^ 'S^rt'fbMa^^f ^ ^ic. rasm^ 1 s a©DflM^®j^t^o 

^ > i^'ic J: o T±S15S@ 2 2 M © T © 2 0 

>i - V ^^If ^ Z. titt^^^o «eoT. ±ISII 1 ©llJfeJ^^©^'^- 

^ tz^ ^mm=F<D±mmm 2 2 ^o^TSpm^ 1 s a K^n^n 
mm-t^m 15^0^112 ©i^aas^;! 30 a, 30 b<S:^^-^s/i 

a6fc||lS.O'||2©eT • 7^-;l/2 8 a, 2 8 h ^^tl^timu 

^'ir^±^mm 2 2 ±(Dmrsmmm2 7 ©^iti^m*<. n 2 © e 

T - ^-;l/2 8b<£r§iP-r^:/:=i>6{CJiy^ y^-T-STSPM® 1 8 
a ©jiia^±©iaP^S^^^ 2 7 ©mm J: iQ hmK-fl-^X^^^fzib 



z. titfi < . ±^nm 2 2 ^p^toTomm^m 2 0 - 

^ C i -e ^ -5 o 

^ . -f^mm 18 a ± {c P t- -S H 2 © li' T • 7^ - ;l/ 2 8 b 

(Dm-^t<±m'mm 2 2 ±Kmuir i <d \fT - 2 a a o 

J; < Tl^ ^ C i }c J: «9 . i t T^j^fi^Jc:^ 

mir^±mnm 2 2 iTSI5«@ 1 8 a i ©jl:* (r]^^*^ t> ^ 1 iS^O' 
H 2 £D±jS|Slljl 3 0a, 30b ^ © j^Jgl tci T — 15 fc±gi5 

±1511 2 ©^^i?^^{C:fol^T(i. 1 0 ±©^ 

mm=?-5[^^^mmi^(Dmm^i^. m i ©s^si^^ 12 ltbFtH 

©/?^ > 1 0 0 — 5 0 0 n m@^©^^ffl© S i N 

^ -il 3 2-<^J^g5ctTl^^*<. C©J:9^i:S iN^^ -jl 3 2 

1 ©ms^^ 1 2 ^i^^SUlCjn «y f- LT. ^$100-5 

0 0 n mmm(Dm^^m^Lx h x^^o ^ ^icj*. ^ i <Dmum 
i^-r^y ^ -a 3 4 ) .<Dm^^t>-^'CM.i^mf£y ^ -m^b^^l 

T^^l 0 0~5 0 On mm^<Dm^^B.^ir ^ Z. thX'U^o 

ic^$ioo~5oon mm^om^ij^B^^ tifzm 1 (ommm 



mi Q ^m^L. z(Dm2 <Dmmm i6±{c, tin/ai-s 
i/Ti/TiON/Ti mmm i s ^j^ggt. c<pt i n/a 

1 - Si/T i/T i ON/T i 1 8 ^^<^--y^'ir^ 

C i{c J; J9> m 1 (Dmmm 1 2 icj^^^ nfcS<?^0±;5"04'^g|5 

1 8 a <£:?^^-rS C i rT tc /i: ^5 « t^feoT . ±gB^ 2 

It. ±mm 1 <Dmm^m(Dm i K^-tmmmi' t itm-t ^ 

f^^tlX^^^j^i^ {C> |5l ^?IJx.{^J?.^ 1 b 0 ~ 5 0 0 n 

mnm<DmMm(D^^ u n.> . y = -a 3 4 

TiN/Al-S iyTi/TiON/Ti ©TSPm^ 18a© 
f^:b «9 {c. ^M;6^^¥il/a:^J;i{^ T i N/ A 1 - S i / T i /T i 
O N/T i (DTmmm l S b ;6^'J^^.$nTl.^^ iitfc. C©T^ 

mm 1 8 b «hia-iiiLT> mmm^(Dmm<DWtmm(D^^ u u n > 
• y ^ -m 3 4 ±:;^tc. ±^mm 2 2 ©^® j: «9 tis^-^^M^w 

■r'SM;^{^T iN/A 1 - S i/T i/T i ON/T i©^^- 



zcDtztb^ ±mm 1 (D^mmmKisi^^xii. rmnm i s a © 
mum 2 4 ;*^'Ta5S@ 1 8 h ±KB^^ nx ^ ±^mm 220 

^fc^ ^1 z Km^ti^m&M^<Dmik:^^^^> mi 4—^1 

9 (Dm^Jinmmm^m^^x^mt ^ o 

5fe-r\ mi 4 {c^$ J: -5 {c> ^^i^s^ 1 o±{c. m^it 
s i 02 )i*^t>ns:«s^i (Dmmm 1 2 <^j^gfeL/>im. 

{^100~500n mmM<Dm^KM^-t f^\^^X^ "7 h U 
y y^y ^ HUR R I E X@ {C J; «9 . C © ^ U U 3 > jg 

C LT. ^mi^^U l 0 ±©W«^^?^fig^^fI^©^ffl{C 

. n 1 (Dmmm i 2 ^^lx. 1 0 0 ~ 5 0 0 n m^«©'i? 

u y 3 > ii ^ ^j: -5 ^Mffl © y V/ u 3 > . r?' ^ jg 3 4 ^ 

*5 ^ d © ^ y y n > . 5 - ® 3 4 © J^ggX^ > LSI 
©flb©^^. 'C^IJx.t^MO S T r ©y"- hm@^. JEtrtll^ ©tsin: 
il^^ B i p T r ©«@t LTffll^^ y '>.y 3 >»©J^fiKXg 

mi sfCi^^n-Scfc-ptCs ±12^ 1 (DMMj^mcDm 3 
~gi 5 tc^-rximi LTx ^Mffl©'i? y '> y 3 y = - 

ji 3 4 ^^i;^#:^®{c, m2©m^iii Q^^j^^-t^o mum 



\ 

1 6 {^^ffi§-r ^ C i ^5 -e § ^ o ^LT. Z-CDW. 2 (DmUmi 6± 

TiN/Al-Si/Ti/TiON/Ti ^SltitP. 
-SlMiC u, A 1 - C ul?}c J: ^^iiJl, :$:^J-e{iT i N / A 1 
- S i /T i / T i O N/T i 1 8 L . COT i N 

/Al-S i/T iy/Ti ON/Ti ^ji^ 1 8 ±ic\ T a 2 O 
5 . S i O 2 , Si N^. :^^?lJ-e(iT a » O 3 1 0 ^ 

^•t TT i . T i NX{*T. i i T i N O^/iHic J: -5 ±g|5m@ 2 

/j: d © i ^ ©±S|5«@ 2 2 T i N/ A 1 - S i 

/ T i / T i ON / T i 1 8 © ^ U U 3 > • ^ - jg 3 

4 ±;;5'{-*5»:»-'SS±^® J: ^^©^i^*^®< ncoTi^^o 

C>' R I E Jc.J: t*. T iN/A 1 - S i/T i/T i ON/T 
i ISilM 1 8 ^i^iRfi^{cx>y 5=-.>i^*^*tT^^©^t^Jc^N°iJ^- 

C 9 t T. m2 (DBUm 1 6 ±©^»m?f^g£^^fJi^{C. T 
iN/Al -S i/Ti/T i ON XT i KX ^f^nU 1 8 b 

^m^-t?> t^K. z<oT mnm i s b t^mtx. mmm'fB 
fig5-^^^©Jiffl©^ i> u 3 > . y ^ -ji 3 4±;5-i-N Tspm 

Ml 8 b©^®J: »9 t ^Sl^S±^S<&W1-^ T i N/ A 1 - S i 
/T i/T i ON/T iicj;^^^ 1 8 c ^^^fi^-T -So 

C ©TSI5«@ 18b ©?^fig«h|^B#lc. L S I ©flb©^^ 
©TiN/Al-S i/Ti/TiON/Ti J; STiB 

© J: ^ tT. mmi^m 2 0 ^fBi{cg^t:±gi5«^^ 2 2 irsp 

ns*5. c © i # ©^«^^©±gpS1g 2 2©^®{i. 
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^(.^T. mi 7 {c:^^ n ^ cj; e> fc. ±sm@ 2 2 Rv^r^mm 

18b ^^ti Si^^tSfC. S i O 2 300~1500n mU 

^cDJ¥$ {ci#^-r ^ o Mtc. C © S i O 2 M±}C. S 0 GM^ 3 
-7=-^ y^^'f-'So ^©m. d n © S O G^S.a' S i O2 

t^iz. ±n^mm 2 2 jto'Tspmis 1 s b (Dm^^mmtx 
x5gj::*5i^T(i> Tspm® 1 8 h ±Km^^ tiT ^ ±mnm 2 

2 W«^^^g^ll^©^H©r5^ A 1 8 c y 

-> U n > • y ^ - Jl 3 4 Ji;^{c:}ol:l-^ ft±^Mc): «3 i5^©i^$;6< 
i&< f£ -dX^^ ?>fzl6^ S O G)^S.a' S i O 2 M© y ^ (D 

^{C fc. TSPm@ 18b ©S® <h*.JC±ai5^@ 2 2 ©^©{^-^tc 
^rt'fbm^^ 2 4 {c J: o XW.m^tltzi[kmx^ fO . ^y^K 

ffil^^Tv -'mm 1 8 c Rc;5iz^>fk|fejit|^ 2 4 ^^ts^^i^m 

i^T. ±mnm 2 2 j^^cj^Tspmis 1 8 h ±<Dmmmmm 2 i 

^6^{Cai.y^>i^'|^^tT. mi R^J^m 2©eT-'i^-;l^2 8a 
, 2 8 c tl^'tllSP-r ^ o 

1 9 tc::^^ 9 {-V -^J ;i X /n° y ^ l-^ T 

>f Ji y f- > i^*}^<£rffl l^T. C © A 1 ^^S^JQX HIS: 



TSP«@ 18b (Dmm.^K'tfi^'n^mir^ a i ^^j:^ 

^ 1 2 ®±®iB^;i 3 0 a , 3 0c^^g£-r^o 

t y-c. C (Dll 1 IBLXim 2 ©±jiiB^Ji 3 0a. 30c (D^^ t 
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^j^^^^ni^® j^ffl}-. II 1 <Dmmm i 2 ^^tTi?^ 1 0 0 

~ 5 0 0 n mfi^cD^Mffl©'}? U U u > • ^ -® 3 4 

L> c ojj? y n > . y ^ -a 3 4 ^^tsmi^^m^^ m 2 © 

I^S^M 1 6 ^^tXM^J^T iN/Al-Sl/Ti/TiON 

m=¥-m^^mmmKT i n/a 1 - s i / t i / t i on/t i 

3 4 ±;5"{-T^m@ 18b ®^M«k.«9 t>i^'.^^®^W.-r ^ T i N 
y A I - S i/T i/TiON/TiCDr/^ -Mli 18c ^J^gg 
•r^ <t*{^. T^«1^ 1 8 b±{cM«#:)l 2 0 ^/hLT±gj5«@ 

2 2 ^Bfife L ±^Mm 2 2 ©^®Oi^ $ ^ ^ -mU 18c 
U U 33 > . 5 _^ 3 4 _h;55-(c*J l^- ^^±^®©^^^ J: !9 

_tg|51t@2 2 ^Mi-{*^©T©fl«.^*:ll 2 0 ;6N*yy -i^^^tj-^ 

;it {i^j:i^o t?&oT. ±1^^ I omm'^mco^^tnm^^ 

5g^©SSfiS^©#^©^»lS.C>'^0tt©^'fh<£:JlU*iJ tT> m» 
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m 2 7 ^jl^6<I}C y 5=- > LT. H 2 © K^T • - ;U 2 8 

b, 2 8 c^liPf-'Si^^^^{^/S<^i:'So 

* fi. m 1 2 ©JiiSSfill® 3 0 a , 3 0b, 30c (DB 

RO'l|2©ti^T-'i^-;U2 8a, 2 8b, 2 8c>^^n-enaJ6 

15 ffii-^x. c o A 1 -^^il^tnx t T.N H 1 s.a^^ 2 O t'T • '^- 
;^ 2 8 a . 2 8 b, 2 8 c ^^(Dwy'^ ^'K^n^^nmrn^-t I 

20 EI 2 0 it:$i^m<Dm A (DMM'j^mK^^^mm^^^i'Wt^.^ 

1 0 ±©^«^^J^fifelM^©^iSg!?i-. 'C?iJx.{^S 
25 i O 2 tJ^i: 1 ©m^m 1 2.:A^LT. fi)FrM©l?$^ m:^^^ 

JP^l 0 0 — 50 On m © ^i? U U 3 > ( P o 1 y S i 1 
i con) mi)^>hfS^ ^mm(D ^ ^) ^) n > ' ^ I - m 1 4 
^$nTl^ao Bl (Dmumi 2 SLO^^i^ U U :j > • ^ 
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-mi 4 ±ic{i. m 2 (Dmum i e 7b<i^i^-^nx^^ u^p. m 

t/w. ::©l|2©l?fe,#Ml 6±{c{i^ m^l^m-^ 5~7 0 nm 
n^(DT ijl>l¥^10-'200n mfSS® T i 0 N®. 5 
~ 7 0 n mm^OT iS.J¥$ 300~1500n m^^® A 1 
-S i m> 5-7 0 n mU^OT i N ii T Jig li « ^ 

n/cTiN/Al-S i/Ti/TiON/Ti ^ilMitm. * 
^ l^fi C u , A 1 - C u ^{C J; ^TSPmii 1 8 a $ tl T l> 

:^mr^itT iN/Al - S i/T i/Ti ON/Ti ^jSM 
©T$I5«@ 1 8 a*<J^^^nSo 

fip-^^ d ©DaS!l»f®?^ticOTSPM@ 1 8 a{C*5l.^T{i. ^ © 
^^(DmmX 0 0 — 50 On mm^©^Mffl©'1? U 

un>.yi-;gi4 ±:^}cfetj- s^iaa5©^ia>6<^j^(^ i o o 

~ 5 0 0 n m^^i^V^tilMiC* So 

n£*5. d© J: ^ /i:S[®^3t©T i.N/A 1 - S i XT i /T i 
O N/T i ©TgP«@ 18a ^cfel^Tti> S±iiOT i NS*^\ 

Uf^©T©Al-Si jg©m>fbgi^ihM<i: Lxat^L^ A 1 - S i 

XT i ONXT i «ja0:6^\ T / ^J\yt LT^t|-^So 

$10~300n m^m® T 3 2 O 5 S i O 2 XU S i N^© 

mnwm 2 0 . ^^m-^dtr a 2 o « ©^^{^n^^n^tx. 5 

— 1 0 0 n m^^© T i, TiNXfiTitTi N©^jll^*>^ 
t£^±^m@ 2 2 nT<.^S.o fim^E 2 0 >£r T a 2 O 5 

-ej^^-t-'S t t {i. ±S|5m@ 2 2 ^mSiMJS t {c < l,^T i NX 

tiT i N <t T i ^ z.omx-mm-^'^f^mmm'cm^i-^oifi^t 

L ^.^o 2 0 ^ S i O 2 . Si NmxBf^t^ t^it. ± 
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^ LT. C ©^«:m^©[aM»f®J^t^©TSI5«@ 1 8 a ©14^^ 

* fz^ ±mMm 2 2 ^TSP«@ 1 8 a t-^^fi^ s^^^sciaa 

S|5tc^-t-Ssj2^>fbMS:;i,s'^j: ^ tlTl^^o fip■fe^ '^J;i(^ T E O S ^ 
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s i o 2 mt^^fi^w>i (ommm i 2 ^j^f^ttzm. m^zom 
1 (Dmmm 1 2 ±{c. m^i^^^v u ^ >m^m^(om-^ > 

10 0-5 0 On m@l£®i?$ KJ^^t^o i^l-^T. "7 :i- h U 

fc. ^ 1 (Dmmm i 2 ^^^n^ t t> 1 .0 0 ~ 5 0 o- n mm^® 
t£^^ cojj? y V/ u 3 V . i^;^ 1 4 (oj^^^xuit. l s i 

comcom^^ 0i\^itMO S T T (Metal Oxide Se 
mi conductor Transistor) ©^—h (G 
ate) mm^. m.ijim^<Dm.Bm/P. B i p T r ( B i p o 1 
ar Transistor) (DnU tLxm^^^/f-V '> U 3 > 

• y ^ - jg 1 4 n 2 (ommmi e <£rj^^-r ^ 

^l^-e> ^2 3 tl^ J: -5 tc. -e^tlx-f^ XA° rJ'i^^Srffl'-^T 

. d 2 (Dmum 1 6 Bifr^©i?$ -eajx-t^ff 

$ 5 — 7 0 n m^l^O T iji. j?$10~2 0 0 n mfi^© T i 
ONil. J¥$5~7 0 n ma^OT i^. J? $300 — 1500 
n mmm.<DA l-SiJl^ff$5 — 70n m@at©T i NS^T 
i)^ ihmKmW.LX . TiN/Al-S i/ZTi/TiON/Ti 

^ism 1 8 ^B^i-^o 

C/^(DT® A 1 - S i ®©^>fbE§Jlill<h LTMt^t. A 1 - S i 
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tfz. C©TiN/Al-Si/Ti//TiON//Ti mmB 
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~ 5 0 0 n m^S;^ < o T o 

C©TiN/Al-S i/Tix^TiONXTi 1 8 ±lc 

^Ta2 06 , Si02, SiN^. :^mxit T a 2 O s ©M^ 
#Jl<£-BfTi!©i9^ . m^i€ 1 0 — 3 0 On in^^©l?$ tcii^-r 

{^Ti«. TiNiiXtiTiiTi NO^g^fc J: ;S^«^jl^ 
B»T^©i?$- 2 0 ~ 5 0 0 n m^^© J? $ (cii^-T ^ o 

^©TiN/Al-S i/Ti/TiON/Ti ^€11 1 8 ±{C 
. 1 0 ~ 3 0 0 n m^S©^«{*:)l 2 0 ^^CT. J? ^ 2 0 

~ 5 0 0 n m^^© T TiNjiX(*Ti<tT i N ©^ilM 

e>^i: -5 -hSisma 2 2^5^fiK-r'So ±si5«@2 2©*®^i^ mm 
u 3> . ^ I -mi 4 ±:^Kisi,-jr ^mm^'o h^<Dm^ < 

i.^ . gl 2 5 (c: ^ ^ n -S J: 9 tc ^ 7 h U V ^* 5 7 ^ 



O'R I EX|l{cJ:<9> T i N/A 1 - S i/T i/T i ON/T 

i mii)^ 1 8 ^mumicsiL^y ^ >ymi:Lxmm<Dm^icy<^ - 

0 «9 ^^^^ffiO'J^ y V/ u n > . -S 1 4±;5'o^ia 

g|5 6D^®;&^'iSli^fi:Stc^^[lflM^®J^JKOT i N/A 1 - S i / 
T i / T i O N/ T i Sillltc J: ;STSI5m@ 1 8 a ^J^figt-'So 
^ d CDTSI5«@ 1 8 afD^^^ilHlBtfC. LS lOftfe©^?® 
TiN/Al-S i/Ti/TiON/Ti ^SMi- J: 'STiiSe 

C© J: LT. 2 0 ^P^tcitEit;J:S|5m!® 2 2 iT^HS 

«@ 1 8 a <^:7&^ n^^am? ^^^-r 

1 8 a ©^i? y i> y 33 > . 5 1 4±:8'«-*itt'SJ^3ag|5©^® 

J: «9 ® $ A<<g < ^i: o T ^ o . 

'S¥ft'^b^S^^f fip-fe. -^J^t^T E O S <&M^4<i:^^:/^X 
C V D?*^ffil^T. _hS|5«@ 2 2S.a«TSI5a@l 8 a 

-e^iix-t^. S i O 2 3 0 0 ~ 1 5 0 0 n m^S©J? 

^i^^-r-So -e©mN cni^oso gmj^o's i 02 

d ^ LTs Tia5«@ 1 8 a ©IlflM»T®?^t^©a^^ai6;S <k * 
tel. S#::^®^¥?t'fb-r^¥i#'fb$fe,^Jl 2 4^?^gK-r^o 

il^^ C ©g^^®©^?t>fbXm.> int.^rt'fbm^^ 2 4©?^ 
^X@{c*5l.^T{i. IMli!i»f®?^t^©TSI5S^ 1 8 a ©«43.:^S|5±ic 
J^^$nT.C^;5il«(^:|^ 2 0 ©^®;6<. DflMKff ®?^t^©Ta51i@ 
1 8 a©5i^y S/y n> • -^1 4±:8'{-*J^^^Ji3aSI5©^® 



^< ^ -e (i . S i O 2 t f i Rlf T i N t <D >y y \y - h it 

< mt> ih-r^^^f^ib. s o GliRc^s i o 2 

©^{c fc. Tsm@ 18a (Dmizmommitmini' ^ 

© 2 0 ©^®{i. X. ^ y ^'icJ: -oXmHii- ^ Z. t 

i t) . ±^nm 2 2 To^rni*)! 2 0 - v^^sr^tj-^ c i 
yt>fbmj^^ 2 4 tmmm 2 e -esPamj^M 2 7 ib^m^^n^o 

l^T. ±ei5S@2 2 ±©jiP^3feii^m 2 7 <£rSiRfi<J fC ^ > 

n^ic^y ^y^^^^^Lx. m i 2 © b^r • ^j^-yw 2 s a 

.28b ^^tl^'timn-t C © i ^ > Z3 y ^ ^ h i&trii&M<D 
fzHbK^ T^nm 1 8 a^®©T i N M <D Jh-f^^t ^ Z t h i> ^ 

o 

ncfc^ C©<b^. :^l©t;'T-5}^-;l/2 8 a^^p-r^fcJ6{c 

j:.^^ y^*f-^±nnm 2 2 Ji©»P0m^m 2 7 nis^a^. ^ 2 © 

b'T • ^-;U2 8 h ^mair ^BfzibKJ:^ y ^ y ^'-t ^T^nU 1 

8 a <Dmm^±(ommmmm: 2 7 ©umi < fi: o ti^;s 

tzib^ cn'i^lS.?>'^2©eT-'^-;l/2 8a. 2 8b ©13 P 
(DmK. ±S|5«@2 2 ©*®iC^[^-r.'Sji;^^i:^~^<-J^':'>>^' 

m2 8 fC ;^ ^ n 5 i: ^ {C , -^J ;t X ^ ffl T 



.y ^ > ^'-^^ffl l^T. c © A 1 ^^m^uuxL. m i r 

a^'H 2 CD • -^U 2 8 a , 2 8 b L T±a5m@ 2 2 

Tspm^ 18a ©j^iaspjc^n-en^i^-r ^ A i -a-^ii*^ t^/s^ 

m 1 JtO'^ 2 ©±®iB3^il 3 0a. 30b ^^^ir^o 
5 ^ /c. C CD^ 1 Rt/m 2 3 0a, 30b (DBl^ t 

o • 

'^^^^^^^(Dmm^K. m i comum: i 2 ^^txm^ 1 0 
10 0 — 5 0 0 n m^^oji? u V ^ ymi^k>fs:.^^mm(D^ v iy y 

1 6 ±K^ 43 :^S|5 © ^® J: «3 U '/^ > • ^' ^ - e 1 4 ±:5" 
®^jaS|5©^®*^'l^^^feS{c^ ^ [aM»r®?^i^oTgP«@ 1 8 a 

0 ~ 3 0 0 n mnm(Dmmi^m cm^. -mi a j^^m^^m 

nWm) 2 0 <^r/^LT. BfT^©)?^. -^Jx-J^m^ 5 ~ 1 0 0 nm 

ms.<D±m^m 2 2 t. 2 0 ©^©©i^^ ^rsp 

1 8 a © U '> y ^ > • y ^ - ii 1 4 i;^ *5 Ij- ^5 ^ aSSP © 

20 ^®©1S$ J:«9^5<g<-r^C<i:}c:J;J9. S i O 2 

L H S O G ^ n - T- > i^* L m J- ^ ^-^^ ^ ^ ^ 

«y - i L T# § . Ji -y 5=- > iJ'* J; o Tfim^*!^ 2 0 ^ - i^' 

mm-r^'m iiSLXimi <D±mw.um 3 o a , 30b ^i^^-t^tz 
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J6{c||lJ^a^"||2©fc:'T • 4-^-;^2 8 a, 2 8 b^Sr^tl^'tliiP 

'S±g|5«@ 2 2.±©jiP^m)^m 2 7 O^JiA<> m2 (D\i7 ' 
Ti-^-JV 2 S h ^moir ^fzibiz^ y ^ y ^Tn^MU 1 8 a O 

mmm±(ommmum 2 7 ©j^i^i {^^^^ t < ^j: ti^ ^ /cj6. 

^ Z tl,tfl< . ±mnU2 2^-€-©TOTa2 Os 2 0 

l^fz^ m 1 :BlZ:^% 20Vi'T-jf:-;l/28a, 28b ^Jt^-^S 
t . T^«@ .1 8 a ±{c|iP^^» 2 © • Jj-x-yl/ 2 8 b 
$ :&^^±ai5m@ 2 2 ±\Z.mUir I (OyiT • ^-;U2 8 aO^$ 

^±^a5m^ 2 2 «kT«l5m@ l S a i:.©^|q]M^*> 1 2 
©±iliSi^f M 3 0 a, 3 0 b * ® gg^ {c *5 1^ T — M {-±«I5^@ 



(D m U '> U rr > • ^ -M 1 A (DjXiotOic^ m^<Dm^ O S iN 

, s i 02 I m-^ i o 0 — 5 0 0 

n mU^(D S i O t M ^1 ^ <D S i O z y I -M 3 2 ^< 

tarn 4 oiiiij^^o^^tii^^t-e^^o 

s i o z mi)^^fs^m 1 (Dmmm i 2 ^m^Ltcm.> Mtc con 

1 ©*fe)i^^ 1 2 ±K^ mmm> •^jx.t^siOjji^ioo-so 

0 n m^^®j?$ tcj^^f l^^^x^ y yi- h V V y^ y ^ 

O' «y ^ > J: «9 > S i 0 2 m^M^^ic:t. y ^ > 

m 1 (Ommm l 2 <l:irh tT^J^"$10 0~500n mms.<D 
s i o 2 M^M^^i: ;s s i o 2 V i -m 3 2 ^J^^^^o 

^^i^x. m 3 1 ti'S ct o ic^ ±faii 4 ©njfej^BoEi 2 

2 ~S 2 8 K^irXUtmUiz t C © S i 0 2 ^ $ 3 2 

<s:-^tiS<*^DStc-> n 2 (Dmmm i e z<Dm 2 omm 

mi G TiN/Al-Si/Ti/TiON/Ti 

1 8 ^B^t^ COT iN/Al - S i/Ti/Ti ON/Ti 

^iim 8±{c, mm,i^m2 o^^tx±^'mm2 2^m^L. 

y yf h V V y y{ R I EX^giC ck !9 > T i A 1 - 

S i / T i / T i O N / T i ^® ^. 1 8 ^ ^ - - > i^* t T > ± 
g|5S@ 2 2 nxi^ -5 ct^^SPO^® J: ^5 ^> S i O 2 ^ ^- 

m@ 1 8 a ^j^^-r -So 
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z o Lx. mnwm 2 0 ^mK^ts±^mm 2 2 tr^nm 1 

18a©Si02^^-jg3 2 ±:^{cfc § ^2^15©^® J; *P i> 
^ © 1% $ < -3 T I. ^ ^ o 

J^l^T. ±35*^ 2 2 RO^T^mii 1 8 a ^^ir^i*::^® {c, 
S i Oz )l<£=ii5^L. M{-SOGM<£rii-T-^ >rLtz^^^ Z. tl 

^ © s o G^s.c/ s i o 2 «y «;/ ^ -t ^^m^itrnm^n 
i^. TBi5«@ 1 8 a (DrnMrnrnj^^om^^m^b ^ t^iz. ±^ 

2 4 ^m^ir^o 

mm^nx^^^mmi^m2 0 ©^®*^\ mmm'mm'^(^r^nm 

18a©Si02 y ^ - mz 2 ±yj.Ki&if ^MSSIS©^® J: D 

©ia ^ < ^J: Tl^ ^ o —^&^UW-m^tJ^ y y ^J' 
{iSi02 iTi, TiNi©Ji'y5^U'-h© ^ ±^ < 

SO Gm^^ S i O 2 M© 5^^"? «v ©^ic TaS^B® 
1 8 a © mmmi!)^ «y ^ > ^* X h - i L T # § . TSPm^l 1 
8 a ©^JS^fP©^® {iStil-r o T fc> fim{4^M 2 0© 

i^l^T. TS«@ 1 8 a ©^iaS|5JtC>'¥?t'fbm^M 2 i^.^tS 

mi^-^mK. m?Lit s i o 2 ^mmm 2 e ^ti^ lt^i^ 

yt'fbJ^i^ll 2 4 il^^^ 2 6 i {C J; ;5SP^3Sfel^Jl 2 7 ^B^ir ^ 
o ^LT. ±S15«@2 2±©»P^m.,^m2 7 ^iliR6<J(C Ji y 5^ > 

^*^5fe-r ^ Tspm^ 1 8 a <Dmm^±<Dmmmmm2 7 

<SrigtR&^iCJi'y ^ViJ^'^^LT. imtafm2©t^T • - Jl 2 
8 a, 2 8 b ^^n^n^P-r -So TB15«@1 8 a^®©T i N 
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1 8 a <Dmiu^±(Dmr^mmm 2 q ommti^mmL iti-ox^.^ 

ic^.^T.> ^ 1 RU^m 2©t:'T->}^-;l/28a, 2 8b ^:/> t T 

_tsi5S@2 2 jSLafT§i5«@ 1 8 a (D^iagi5{c^n^'n^^-r -sm 

1 J^O^H 2 ©±@ie3liil 3 0a, 30b ^J^^t^o 

^j^gg^^^i^o^ia^}-. B 1 (Drnmrn i 2 ^^ltbft^oj? 

$.'^J;t{^l 0 0 — 5 0 On m@S©^Mffl© S i O j ^ ^ -ii 
3 2 <S:?^figt. C©S i O2 -.^3 2 >£-#trS<*:^®{c|| 2 
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^ ^mmmmm'^<Drmmm 1 & a^m^ir^ t^K. 
^±Kmni^m 2 0 ^/r-LTJiSpm® 2 2 ^j^^lt. 

2 0 ©^®©iS ^ ^T^«@ 18a©S 102^^-/132 ±:a" 

s i Q 2 m^mmLMi^ s o g^^sth -t-^ > y Lfzm.KJ^ 

^2 0 ;6^^y y - ^ C i (iVS L^o T. ±13^ 1 ©^M 

j^^©^-^<i:|wia(-. ©^fi^i^©«lttt©^l!;RO^^t® 

^ C i o 
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